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Sir: 

I, Lawrence C. Newman, M.D., am a co-inventor of the above referenced application, 
ETiclosed is a copy of my Curriculum Vitae which demonstrates that I am qualified to speak on 

the level of one of skill in the art. 



I hereby declare the following: 

Prior to ray work in this area as embodied in the present application and claims, it was 
ray expectation, which is the $ame as with what those of skill in the art would expect, that a 
topical formulation of indomethacin would not be able to supply therapeutically effective levels 
of mdomethacin to be able to successfiilly treat indomethacin-rcsponsivc headaches. As such, 
prior to my work in this area, the methods of treating indomethacin-responsive headaches 
involved only oral and rectal administration of indomethacin, because it was believed that only 
oral and recta! formulations (not topical formulations) could supply sufficient levels of 
indomethacin to treat indomethacin-responsive headaches. Thus at diat time, there was an 
extremely low expectation of success that a topical formulation of indomethacin could supply a 
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therapeutically effective amount of indomethacin to successfully treat indomethacin-responsive 
headaches. 

The present application and claims are based on our discovery of the unexpected result 
that a topical formulation of indomethacin provides a therapeutically effective method of treating 
indomethacin-responsive headaches. 

t further declare that all statenfients made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; that 
these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code; and that such willful false statements may 
jeopardize the validity of the application or any patent Issuing thereon. 
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Local anesthetics reversibly block impulse conduction in 
any part of the nervous system and in all nerves, including 
sensory, motor and autonomic types. They often are used to 
produce a transient loss of sensation in a circumscribed area 
of the body without causing a general loss of consciousness. 
This action can be used to block pain sensation — or sympa- 
thetic vasoconstrictor impulses — ^to specific areas of the body. 
Hence, local anesthetics are used to prevent pain in surgical 
procedures, dental manipulations, ii\jury and disease. The 
synthetic local anesthetic agents may be divided Into two 
groups: the slightly soluble compounds and the soluble 
compounds. The slightly soluble local anesthetics are used 
only for surface (topical) appUcj^on, since their slow absor(>- 
tion renders them safe for use on ulcers, wounds and mucous 
surfaces. The anesthesia which they induce is not as com- 
plete as that induced by soluble compounds, but the duration 
is longer. Many soluble anesthetics also may be used for 
topical anesthesia. On the other hand, only soluble local 
anesthetics of relatively low toxicity should be iruected. 

Local anesthesia induced by iiyectable agents is designated 
according to the technique or anatomic site of the injection. 
IvfiUration anesthesia refers to injection directly into the 
area that is painful or to be subjected to surgical trauma. 
Field block is accomplished by administering the local anes- 
thetic to a region of the nerve proximal to the site to be 
anesthetized. Peripheral nerve block, commonly called re- 
gional anesthesia, places the anesthetic agent in direct con- 
tact with the nerve or nerve plexus. Paravertebral nerve 
block places the anesthetic agent in direct contact with the 
nerve as it exits the intervertebral foramina. Epidural and 
caudal blocks are similar; caudal block is an epidural block in 
the caudal region. Svbarachncdd block, commonly called 
spinal anesthesia, but more correcHy ^nal ancUgesia 
requires that the anesthetic be placed within the subarachnoid 
space so that the anesthetic agent mixes with spinal fluid. 
The use of a hyperbaric (heavy) solution or hypobarlc Oight) 
solution and proper positioning of the patient on the operating 
table permits manipulation of anesthesia for various body 

Local anesthetics prevent both the generation and the con- 
duction of the nerve Impulse. The excitable membrane of 
nerve axons maintains a transmembrane potential of -90 to 
- 60 mV. During excitation, the sodium channels open and a 
fast inward sodium current quicMy depolarizes the membrane 
toward the sodium equilibrium potential (+40 mV). As a 
result of depolarization, the sodium channels close (inacti- 
vate) and potassium channels open. The outward flow of 
potassium repolarizes the membrane toward the potassium 
equilibrium potential (-95 mV); repolarization returns the 
sodium channels to the rested state. The transmembrane 
ionic gradients are maintained by the sodium pump. 

When hicreasing concentrations of a local anesthetic are 
applied to a nerve flber, the threshold for excitation increases, 
the impulse conduction slows, the rate of rise of the action 
potential declines, the action potential amplitude decreases 
and, finally, the ability to generate an action potential is 
abolished. All these effects result from the binding of the 
local anesthetic to sodium channels which in turn blocks the 



transient permeability to sodium. If the sodium current is 
blocked over a critical portion of nerve, propagation of an 
impulse over the blocked area is no longer possible. 

When infiltration, conduction or regional techniques are 
employed, both nerve fibers and nerve end.ings are 
anesthetized. The ease with which a nerve fiber may be 
anesthetized is related to its type and size. Although there 
are exceptions, large myelinated nerves usually require a 
greater concentration of anesthetic solution and more time to 
be blocked than do smaU nonmyelinated fibers. Ac- 
cordingly, small nerve fibers concerned with vascoconstric- 
tion, temperature and surface paih are anesthetized most 
easily, whereas large fibers associated with the sensation of 
touch, pressure, deep pain and the sensations from joints and 
tendons are anesthetizedwith more difficulty. In .spina! anes- 
thesia, it is probable that both sensory and motor nerve fibers 
are anesthetized. In surface (topical) anesthesia, the sen- 
sory nerve endings are the chief nerve structures affected. 

The nerve-blocking action of the local anesthetics is pH 
sensitive. Because these drugs generally are marketed as 
water-soluble salts, the tt\jected solutions are mild^ acidic. 
• In. order to block nerve activity, the local anesthetic must 
become deprotonated and difluse through cellular mem- 
branes to reach its . intracellular site of action. However 
because the cationic species is the form of the local anesthetic 
which interacts preferentially with the sodium channels, mol- 
ecules which have crossed the membranes must be proto- 
nated again to be effective. Changes in extracellular pH can 
disrupt the balance between protonated and deprotonated 
forms and interfere with local anesthetic activity. This can 
occur in areas of tissue damage or inflammation or following 
multiple administrations of the acidic local anesthetic solu- 
tions. 

The duration of action of a local anesthetic is proportional 
to the time during which it is in actual contact with nervous 
tissues. Consequently, proceduresthathelplocalizethe drug 
at the nerve prolong anesthesia. Cocaine itself constricts 
blood vessels, prevents its own absorption and has a duration 
of action longer than most local anesthetics. A vasoconstric- 
tor drug, such as epinephrine, norepinephrine, levonordefiln, 
is included frequently in local anesthetic solutions. The pres- 
ence of one of these drugs in the local anesthetic solution 
retards absorption of the local anesthetic solution, thereby 
reducing its systemic toxicity, increasing its duration of action 
and increasing its efiiciency by decreasing the volume of 
solution required. The pressor potency relative to epineph- 
rine (shown in parentheses), maximal total dose and usual 
concentration are as follows: epinephrine (1), 0 2 mg, 
1:50,000 to 1:200,000; norepinephrine (0.6), 0.34 mg, 
1:30,000 and levonordefrin (0.5), 1 mg, 1:20,000. While 
vasoconstriction helps prolong the effects of the local anesthet- 
ics, it can be problematic hi areas with restricted blood supply. 
Consequently, it is inadvisable to iryect local anesthetics with 
vasoconstrictors around the base of fingers, toes or the penis. 
Some of the vasoconstrictor may be absorbed systemlcaUj 
causing adverse effects associated with their sympathomi- 
metic actions. Such side effects can be particularly danger- 
ous in the presence of cardiovascular disease or concurrent 
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degree* 

Drowsiness 
perform' 



16 hr. It is contraindicated in patients hypersensJtive to it and to 
nhenacetin or caffeine. The drug *ould not be osed during 
"SP""^!, unless, ill the physician's judgment, the potential heneflts ex- 
f^fZg potential hazards. The most frequent adverse effects are dizzi- 
sedation, nausea and vomiting. OtSier adverse reactions include 
"^Koation, abdominal pain, skin rashes, Ught-headedness, headache, 
"""kness, euphoria, dysphoria and minor visual disturbances. The 
nic ingestion of 800 mg/day has caused toxic psychoses and 
^sions. The depressant effects of propoxyphene may be additive 
y1i those of otiier depressant drugs, such as alcohol, tranquilizers and 
H tive-hypnotics. Moreover, anumber of deaths have been reported in 
^^aits on excessive doses, either alone or in combination with other CNS 
S nressant drugs. Since both psychological and physical dependence 
we been induced with this agent, it should be prescribed wlflj *e same 
of caution as codeine. 

liness or dizziness may occur which mxf impair ability to drive or 
other tasks requiring alertness. ItisnotrecoimmendedfarchH- 

^ Doie— 32 to 390 mg a day; vsual, 65 mg 6 times a dqr as necessary. 
■ Dosage Form — Capsules: 32 and 65 mg. 

Propoxyphene Na|>sylate 

Benzeneethaml, S*)I-ot-[2-{dimethylainino>l- 
methylethylj-a-phenyl-, propanoate (estef), compound with 
2-naphthalenesulfonic acid CI :1) monohydrate; Darvon-N (IMy) 

126070-10-5] C2aH29NO2.C10HaO3S.H2O C5G5.72y, anhydrous [17140- 
TH-21 (547.71). 

Tor the sUucture of the base, see Propoxyphene Hydrochlande. 

Preparation— fVop<5a;3/pfteMe is reacted with an equimoiar quantity of 
aqueous K-naphthEdencsulfonic acid and the salt is crysta""" 

Description-- -Wlilte, bitter, crystaliliio powder; 
melts m a A" range bclwceii 158" and lCf)°- 

Solnbility — 1 g in 10,000 mL of water, 15 nsL of alcohol or 10 mL of 
chloroform; soluble in ether. 

Uses — Actions, uses and precauttons are iiie same as Prc^^oa^hene 
Hydrocfdoride, except that, because of its larger molecular weight, a dose 
of 100 is required instead of the 65 mg dose of the hydrochloride. 
This compound permits more stable liquid and tablet dosage forms be- 
cause of its very slight solubility in water. 

Dose— {/sitaJ, 100 mg every 4 hr as needed for pain. Do not exceed 
600 mg per day. 

Dosage Forms— Oral Suspension: 10 mg/mL; Tablets: lOOmg. 
Sufentanjl Citrate 

Proparainlde,iV-[4-{metho»yinethyl>l-[2-Cthienyl)ethyl]-4- 
pft)erldiiiyl]-N-pheinyl-, 2-hydroxy-l,2,3-piops 



(1:1); SufentaCJowssew) 



CHjOCH; 

CHjCHj 



160561-17-3 j CaaHaoNsOaS.CeHsO? (578.68). 

^eparatiou—AnmeiinUtei-ForschSe: 1621, 1976. 

Description— White crystals; melts about 97°. 

Uses— A strong opioid analgesic. Its analgesic potency is 5 to 13 
fines that of fentanyl on a weight basis. High doses can cause amnesia 
a loss of consciousness. It is used for balanced anesthesia in general 
frgeiy as an adjunct to nitrous oxldeand oxygen. Italsomaybeusedfor 
induction of surgical anesthesia and as the sole anesthetic agent with a 
■nuscle relaxant and oxygen for cardiovascular and neurosurgical 
procedures. Given intravenously it is metabolized rapidly (elimination 
'laJf-life, 2.4 hr). The volume of distribution is 3.5 L/kg; 92.5% is bound 
to plasma protein; plasma clearance is 0.8 L/min. The most common 
adverse effects include respiratory depression and Slceletal muscle rigidity, 
pie rapid intravenous administration of sufentanil may induce a genersd 
increase in muscie tone, including chest-wall spasm. Other adyerse .ef- 
fects include bradycardia, hypotension and hypertension, Afterlowdoses 
"^eovery time is about the same as that for fentanyl. Sufaitanil is a 
ScAedMteJI drug under theFetiemf Controlled Substcmces Act. 

Itaae—Adult, mtnxoenous, general smrgery: 1 to 2 |i.g/kg with M- 
wous oxide/oxygen; maxiOenixttce, 10 to 25 (ig as needed. Gctr- 
^ascmlar or neurological surgery. 2 to 8 [ig/kg or more with bxy- 
8«i and a nondepolartztng (curariform) muscle relaxant; ■magntma'nce. 



25 to 50 (1^ as needed. Children 2 to 12 yr, carditroascidaar surgery: 
lOp^/kgormoiBwlthoxygenonly. ChildrenwnderSyr: . nodosehas 
been established. 
Dosage Fwnn— Solution: 50ng/mLfai2,5, 10,20andgOmI<. ■ 

Narcotic Analgesic Combinations 

Some examples of narcotic analgesic combinations (with 
mg/unit provided) as as follows: 

Codeine Phosphate and Acetaminophen [Tylenol with Codeine #1 
(McNeiiy, Tylenol with Codeine Elixir (McNeil); Tylenol with Codeine #2 
(McNeiiy, Phenaphen with Codeine #2 (Rofife); Papadelne #3 (Van- 
gcerdy, Tylenol with Codeine #3 {McNeiiy, Phenaphen with Codeine #3 
(BoWns); Phenaphen 650 with CodeUie {Robiasy, Papademe #4 (Vixn- 
ffortf); Tylenol with Codeine #4 (JfciVfeit); Phenaphen with Codeine #4 
(Jtobins)!— -7.5 and 300; 12 and 120; 15 and 300; 15 and 325; 30 and 300; 
30 and 325; 30 and 650; 32 and 325; 60 and 300; 60 and 326 mg, 



Codeine Phosphate and Aspirin [Empirin with Codeine #2 {fiur- 
roughs Wellcomey, Empirin with Codeine #3 iBwrroughs WeUcomey, 
Empirin with Codeme #4 {Burroughs WfeJfc<Mne)]-^15 and 326; 30 and 
325; 60 and 325 mg, respectively. 

Codeine Phosphate, Acetaminophen and Caffeine [Codalan #1, 2 
and 3 (LanTietf)]— 8, 500 and 300; 15, 500 and 30; 30, 500 and 30 mg, 
respectively. 

Codeine Phosphate, Aspirin, Caffeine and Bntalbital [Fiorina! with 
Codeine iSandoz) ] — 30, 325, 40 and 50 mg, respectively. 

Dibydrocodeine Bltaitrate, Aspirin and Caffeine [SynalgDs-DC (Wv- 
eth)\—l 6, 365.4 and 30 mg, respectively. 

Hydrocodone and Acetaminophen [Amacodone {Trimeny, Dolacet 
(jyoucft); Hydrocet {CamricK); Vicodin (Kholf); Zydone CDupont)]— 5 
and 500 mg, respectively. 

Heperidlne HydroGhlonde and Acetaminophen (Demerol APAP 
(^in^hra^Bremtyh-SO and 300 mg, respectively. 

Meperidine Hydrochloride and Promethazine Hydrochloride 
[Mepei^ (yVyethy Mepergan Fortes {VTijeiA))- 25 and 25; 25 and 50 
mg, respectiveiy. 

JUDorphine Sulfate and Atropine Sulfate [Morphine and Atropine 
Injection (Beecham)] — 16 and 0.4 mg/iiiL, respectively. 

Oxycodone Hydrochloride and Acetaminophen [Percocet (Du^ 
pcmt); Tylox (McNeU)] — 5 and 325; 5 and 500 mg, respectSveftr, 

Propoxyphene Hydrochloride and Acetaminophen [Dolene AP-65 
{Lederle); Wygesic (WyetK) ) — 65 and 650 mg, respecUveiy. 

Propoxyphene and Aspirin [Darvon with ASA (2!^%)] — 6S and 326 



Propoxyphene Ifydixiehloride, Asiplrin and Caffejne [Darvon Gom- 
pound-65 (if%)]— 65, 389 and 32.4 mg, respectively. 

Propo3^^ene Napaylate and Acetamlnoplien (Darvocet-N 50 
{lAOyy, Darvon-N 100 iUUyy, Doxapap-N (Jftyor); Propacet (tenv 
mon)] — 50 amd 326; 100 and 650 mg, respectively. 

Propoxyphene N^sylate and Aspirin [Darvon-N witfaASAC^ijj/)]— 
100 and 325 mg, respectively. 

Analgesics, Antipyretics and Anti-lnflamniatories 

Hie analgesic, antipyretic and antiinflammatory drugs in- 
clude a small, lieterogeneous group of compounds wliich, 
unlike those presented in the two preceding sections, are 
without significant addiction liability and, therefore, are not 
subject to regulation under the Controlled Substances Act. 
Many of these agents alfect pain, fever and inflammation and 
are referred to as the nonsteroidal antiinflammatory drugs 
(NSAIDs). Consequently, they are used widely for minor 
aches and pains, headaches and the general feeling of malaise 
that accompanies febrile illiiesses, and to alleviate symptoms 
of rheumatic fever, arthritis, gout and other musculoslceletal 
disturbances. Several agents (allopurinol, colchicine, pro- 
Ijenecid, etc) do have pain-relieving properties in various 
conditions (gout, arthritis, etc), but since they are of no value 
in other types of pain, they cannot be classed as tnie analgesic 
drugs and wDl be disctmsed in a separate section. 

NmsteroidalAntidnflamrruitOfiry Drugs (NSAIDs) 

The number of NSAIDs continues to increase. In addition 
to aspirin-like drugs, the NSAIDs available in this country 
include meclofenamate sodium, phenylbuta^ione, indometha- 
cui, piroxicam, sulindac and tolmetin for the treatment of 
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arthritis- mefenamic acid for analgesia; and ibuprofen, feno- 
flSSrfen, diclofenac, etodolac, ketorolac and 
^roxen for both aiialgesia and arthritis. Ibuprofen, mef- 
Sf^cid and naproxen are used also for the nianagement 
^m^norrTea" For the most part, the newer nons^cg^ 
NSMDs have similar pharmacological properties wij^ some 
dilJerencesintheirpharmacoMneticpropert^^^^ 
The principal mechanism of action for ^ NSAffis appem to 
be iXbition of prostaglandin synthesisbybkjck^^ 
ity of the precursor enzyme, cyclooxygenase. Their^ons 
olprostaglandinslikelyaccomitform^ofttu^^^^ 
the NSAlDs. Although, in general, there is Me difierence 
Swfen the efficacy fi different NSADJ, «MS?S 
respond to one agent better than another. ^ 
predict and often requires trial and error to . find the most 

'"SSlS usefulness of NSAIDs is resiricted by anumber 
of a^ve™ effects. Phenylbutazone has been unphc^ed m 
henaHc necrosis and granulomatous hepatitis; and sulmdac, 
Sd'om^tra^Suproffnandnaproxenwithhepa 
lestatic hepatitis. Transient increases m serum ammoteans- 
ier?£s, especfally alanine aminotransferase, have h*en 
reported. All of these drugs, including f^^J^^^^^^^ 
thdr inhibition of prostaglandins can f ^^^yfj"*/^^; 
Hon of idomerular filtration and renal sodium and water 
exSetior^Z^he NSAIDs can cause fluid retention and 
Sie soium ^cretion, foUowed by hyperkalemia, oligu- 

affect the stomach and even cause peptic ulceration. 

elT -ctfSde diaiTheavrithmeclofe 
iirin; headache with hidomethacin and upper abdonm^ 
pi^iwiihketoprofen,meclofenaniateandtolmetm J^erarf^- 
hifi of NSAIDs accordmg to toxicity shows mdomett>acm, 
ietlT, melofenamate md >^etoprafen to be the toxic 
with coated or buffered asphnn and ibuprofen the least. 
"'SootCcmiasassodLdwithNS^^^ 
has been attributed to the use of these drugs. Allof IhemCan 
taterfere with platelet function and may cause bleeding m 
"staking anticoagulants. ^ ^^^^on, agrantdocjj^^^ 
or aplastic anemia have been reported m P«^f "^^^T 
methacin, ibuprofen, fenoprofen, naproxen, tolinetm and 
Diroxicam i'henyihutazone has caused agranulocytose and 
SSemla, especially m 

°^er adverse effects attributed to these drag mclude der- 
r^^d allergic reax^ions as weU as CNS effects, such as 

Table 3— ProperBes of Nonsalicylate NSAIDs 



sedation, agitation, headaches and tinrnte. /atients tak^g 
these driigs for long periods of traie should have periodic 
white cea counts and determinations of serum creatuane ley. 
els and hepatic enzyme activities. 
Amodiaquine—RPS-17, page 1217. 

Salicylate-Uke NSAIDs 

The salicylate group of analgesics and antipyretics are by 
far the most commonly employed Indeed, these are con- 
sumed at a rate in excess of 10,000 tons annually, hi gei,. 
eral saUcylates are contraindicMed m hypersensitive indi- 
viduals and in those with gastrointestmal disturbances, 
3ticularlyhemorrhagmg ulcers. They a^so should be used 
^ caution in patients on anticoagulant therapy and avoided 
^patients on uricosurics. The saMcykites tntera^t wAU 
wide variety of agents, some of which are unportoit chnicaUy 
while otherUe largely of theoreticalmteiest Neverthd^^^ 
the well-mformed pharmacist wiH acquaint himself with the 
potential interactions between saUcylate drugs and; 

^^^^^^ 

aSSuc drugs Cmay lower plasma concenttatlons of toe age«te). 
Alcohol (which enhances gastrointeatmalbleeduig;. 
Tdra^ydine {may complex with buffering agpKt In some aapirUi prod- 

**Otihfir dru^ (see Chapter 105). 



Prcrpianic adds 
Fenoprofen (2-3) 
F!urbtprofen(3-9) 
Ibuprofen (1.8-2.5) 
Ketoprofen (2-4) 
Naproxen (12-15) 

Acetic acids 
Diclofenac (1-2) 
Etodolac(~7) 
Indome1ihadn(4.5) 
Ketorolac (2.4-8.6) 
Sulindttc (7.8) 
Toln>etin(l-2) 



Meciuieiiaiiiute (2) NAv" 

Mefenamic acid (^-4) NAv° 

Oveimm 

Piroxicam (30-86) 1 
Others 

Nabumetone (22-30) — 



NAv° 
NAv" 



several days 

7-12 
NAv" 



a NAv— information not available. 



Acetandde, //<4-hydrosypheiwl>. ^^-Acelylt^;^^ 
p-AoetamldopheiiDlt (Various Mfrs) 

mL cWoroform, 40 mL glycerin; alight^ soluble.jn eth«:. 

Use^An effective antipyretic and ^"^^s": ^'l^ '^^^^.t 
effects by a mechanism similar to tt>at of the gali<jlatea. It >s a img^ 
SoMte of phenacetin, a j-^amlnophenol-derived analgesic no toga 
aS)!e In the U3 due to its association with analgesic nephropathy^ I 
Sees HitiDViesiS ty acting on the hypothalamic heat-regulatnig center 
^^^gS^XSngthfpainftreshoid. It is effective in the 

a^rir^e^^rcsirt^^^^^^^^^^ 

:^Xrmhetapeutic doses and usually^w«U4o^«.te^^^^^ 
sensitive patients. Karely, a sensitivity '^^'^j;,^"; 'fj^d^th 
the drug ^ould be stopped. Acetaminophen ftequenfly is combined 
lthe^gs,sucho.caffelneandaspirin, Thevataeofsudico^^^^^^ 
is questionable. However, acetaimnopfaen combmed wrth oP^^s 
as codeine and oxycodone does enhance analgesic potency^ ^f^^j 
anti-inflammatory action of tihe sahcylates; hence it ^ of only _ 
Sefulness in inflammatory rheumatic disorders and often is not cons^ 
NSAID agent. It does not produce ti.e methemoglobmem^ 

si^S^rd^Se^^rz^aS-Sc^^^^^^^^^^ 

'-"^S'^TZ'^T^^r oral adminis.ation is rapid^^^ 
■ Tevels are reached in 30 to 120 min. The therapeutic h^^tfei 
leveisai ^ j^pp^^imately 2% is excreted unchanged in 



